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1. IlepeueHb MIAHMPYEMBIX P€3y/IbTAaTOB 00yUeHHs 10 AUCHUILIHHE, COOTHECEHHBIX C
YCTAHOB/IECHHBIMH B 00pa30BaTe/IbHOM MpPorpaMMe HHANKATOPAMH A0CTH)XeHHUS
KOMIIeTeHIui

ITo utoram oCBOeHUs AUCLIATUTUHBI 00YYarOIINICS 10/DKEH OCTHYD CIEAYIOIINUX Pe3y/IbTaToB

o0yueHUs:

Kareropus (rpymnma)

dopmupyeMast

Kopn v HaumMeHOBaHUe

Pe3ynbraThl 00yueHust

KOMIeTeHI[uH (Tipu KOMIeTeHLust (C WH/IMKaTopa T10 JUCLIUTITMHE
Hammuuu OITK) yKa3aHueM Ko/a) JOCTW)XeHUs
KOMITeTeHL[UU
CrniocobeH BeimonHaTy | [1K-1.1. 3Haer HayuHo-
Hay4yHO- rccrejoBaTeIbCKue
MCCIIe/IoBaTe/IbCKIe TIoJieBbIe U
T0JIEBBIE U nabopatopHbie
naboparopHbie buonoruueckuie paboThbl
Buornorueckue paboTs; [TIK-1.2. ¥Ymeer [IpuMeHATL Ha MpakTUKe

MPUMEHSITh Ha MPaKTUKe
MIPHEeMbI COCTaB/IEHUS
HayUYHO-TEXHUUECKUX
0T4eToB, 0030pOB,
aHA/TUTUUECKUX KapT U
MTOSICHUTE/IbHBIX
3aITMCOK, aHAJTM3UPOBATh
(I1K-1);

MIPHEMbI COCTaB/IEHUS
HAyYHO-TeXHUUECKUX
0T4eToB, 0030pOB,
aHaIMTUYeCKUX KapT U
TOSICHUTEJTBHBIX
3aIMCOK, aHa/IM3UPOBaTh

IIK-1.3. Bnageet

HaBbiKamMy IPUMEHSITh
Ha MPaKTHKe TTPUEMBI
COCTaBJIEHHUS] HAyYHO-
TeXHUYECKUX OTUETOB,
0630poB,
aHA/TUTUUECKUX KapT U
TOSICHUTETbHBIX
3aIMCOK, aHaIM3UPOBaTh

Criocoben
OCYIIIEeCTB/IATh
MOHHUTOPUHT COCTOSTHUS
OKpY’Karolllel Cpefibl C
TipYMeHeHHeM
TIPUPO/I00XPaHHBIX
texHosiorui (ITK-2);

IIK-2.1. 3uaet

MeTto bl MOHUTOPUHT A
COCTOSIHMSI OKpY’KaroLen
cpefibl C IpUMeHeHueM
TIPUPOJI00XPaHHBIX
TeXHOJIOTU

[TK-2.2. YmeeT

Ocy1ecTBiATh
MOHUTOPHUHI COCTOSIHUS
OKpYKarolllei cpefibl C
TpUMeHeHleM
TIPUPOZA00XPaHHBIX
TeXHOJIOT U

I1K-2.3. Bnageet

Cnocobamu
OCYILeCTB/IeHHUS
MOHUTOPHHIA COCTOSTHUS
OKpY’Karollen cpefibl C
TpUMeHeHreM
TPUPO/I00XPaHHBIX
TeXHOJIOTUU







2. Ilenp 1 MeCTO AUCIUIUIMHBI B CTPYKType 00pa3oBaTe/IbHOM NPOrpaMMbl

NucnymnmHa «Hayka o 6uopa3Hoobpa3un: MUKPOOUOJIOTHSI M BUPYCOJIOTHSI» OTHOCUTCS K UaCTH,
(hopMupyeMoli yyacTHUKaM# 00pa30BaTe/TbHbIX OTHOLLIEHUH.

HducuurnivHa usyyaercasHa _ 3 Kypce B S5 cemMmecTpe.

Llenb wW3yuyeHUs JUCLUIVIMHBL: (OPMUPOBAHME CUCTEMATH3WPOBAaHHBIX 3HaHWK B 00macTtu
MHUKPOOHOJIOTHH, YMEHHUM OIepHpOBaTh OCHOBHBIMU TIOHSATHSIMHU, B/Ia[ileHHH HaBBIKAMU HCIIOIb30BaTh
BO3MOXHOCTU 00pa30BaTe/IbHOM Cpejibl /1Sl AOCTUKEHUS! JIMUHOCTHBIX, MeTanpeIMETHBIX M MPeMeTHBIX
pe3ynbTatoB 0o0yueHHsi U obecrieueHHs] KaueCTBa y4yeOHO-BOCTIMTATeNbHOTO TIporiecca CpeACcTBaMU
TperofiaBaeMoro yueGHOro rpezmMera

3. Copaepxanue paGoueil mporpaMmsbI (00beM AVCIUIUIAHBI, TUNIBI M BU/IbI YU€OHBIX 3aHATHH,
y4eOHO-MeToAnYecKoe ofecreyeHre CaMOCTOSATE/TbHOM PadoThl 00yJaroLIXCs)



®I'BOY BO «YOMMCKNN YHUBEPCUTET HAYKU Y TEXHOJIOTU»
BUPCKUI ®UJIMAT YYHuT
OAKYJIBTET BUOJIOTN N1 XMW

COJIEPKAHUE PABOYEW ITPOT' PAMMBI

mucuruiHbl «Hayka o 6rnopa3Hoobpa3un: MUKpOOUOJIOTHSI M BUPYCOJIOTHS» Ha 5 cemMecTp
_ OYHadA
topma obyueHwus
Bup padoTsI O0BeM JUCHUILIMHBI

O61ast TpygoeMkocThb aucturvHbl (3ET / yacoB) 3/108
YueOHBIX YaCcOB Ha KOHTAKTHYIO PaboTy C mperojaBaTesieM: 44.2

JIeKIui 16

MPaKTUYeCKUX/ CeMUHAPCKUX 0

71ab0opaTOpPHBIX 28

KOHTPOJTb camocTosiTesTbHOU paboThl (KCP) 0

Jpyrux (TpynroBasi, UHAWBU/yaIbHask KOHCY/IbTALIMS U UHbIE BUZBI
yueOHOM AesITe/TbHOCTH, TIpelyCMaTpHUBAatOIIKe paboTy 00yJaromuxcs C

nipenogaBaresieM) OKP 0.2
YuyeOHBIX YaCOB Ha CaMOCTOsITe/IbHYIO paboty obyuaroruxcsi (CPC) 63.8
YueOHBIX YaCOB Ha TIOATOTOBKY K

3auety (KoHTpOJIB) 0

dopMa KOHTpOJIA:
3auet 5 cemecTp



Ne /11

Tema v comeprkaHue

dopMa U3y4yeHUs
MaTepuasioB:
JIeKLUY,
MpaKTHyeCcKue
3aHATHS,
CeMHUHapCKHe
3aHSATHS,
naboparopHbie
paboTsl,
CaMOCTOsITe/IbHast
pabora u
TPYA0EMKOCThH (B
yacax)

OcHoBHas 1
JIOTIOJTHUTE TbHAst
JUTeparypa,
peKkoMeHiyemast
CTyZeHTaM (Homepa 13
CITMCKA)

3aJjaHus 10
CaMOCTOSITe/IbHOM
pabore CTyneHTOB

dopma TeKyI11ero
KOHTDOJISI
yCIieBaeMOCTH
(KONIOKBUYMBI,
KOHTPOJIbHBIE PabOTHI,
KOMITbIOTePHbIE TeCThl
Y T.IL.)

Jlek |JIa6 |3u |CP
C
3 Kypc / 5 cemecTp
1 Crpoenue, mopdoJiorusi, pasHoobpasue u
K/1accryrKaLysi IPOKaproTOB
1.1 Crpoenue, MmopdoJiorusi, pasHoobpasue 1 4 8 15.8| OcH. /ut-pa NeNe 1,2 | KoHcriekT TectrpoBaHue,
K/1accryKaLysi IPOKapruoTOB Homn. mur-pa Ne 1 JIabopatopHast

[TpeameT 1 MeTOABI MUKPOOHOIOTMU. MeTozbI
K/IaCCUYeCKOM MUKPOOHUOIOTHH. YUacTre
MUKPOOPraHW3MOB B MUHepa/v3aLuu
OpraHMYeCKUX BelleCTB, PeryysLjuy ra3oBoro
cocraBa aTMoc(epbl, B OUHMCTKe OKpysKatollen
Cpezibl OT TOKCUUHBIX BellleCTB B

Mo/ leprKaHue TI040POAUs T0YBI, B
oOpa3oBaHue T0/Ie3HbIX UCKOTIaeMbIX, B
T0/TyYeHUU KOPMOBBIX U THILLEBbIX

pabora, Ketic-3amanus




MIPOZYKTOB, TOI/IMBA, XUMHUYECKHX PEaKTUBOB
Y JleKapCTBeHHbIX TpernapaToB.CrcTeMaTHKa
ripokapuoT IIpaBuia HOMEHK/IaTyphl U
naeHTU(UKALIM MUKPOOPTaHK3MOB.
OcHoBHbIe (pUIOreHeTHYeCcKre rpyIrbl
apxeii. OCHOBHbIe (pUIOreHeTUUeCKre
rpymnrbl 6akrepuit.[IoTpe6GHOCTH TTPOKAPHOT B
MIUTATe/IbHBIX 37IeMeHTaX U MUKPO3/IeMeHTax.
VcTouHMKY OMOTeHHBIX 3/1eMeHTOB. PaKTOPbI
pocrTa.

2 OHepreTuueckue U OMOCHHTETUUYECKHe
TIPOL[eCChI Y IIPOKApUOTOB.
2.1 OHepreTHyeckre U OMOCHHTeTHUeCKHe 10 28 | OcH. muT-pa NeNe 1,2 | KoHCHeKT TectupoBanue, Keiic-

MpoLecchl y IIPOKAPHUOTOB.

Crioco6b1 obecrieueHust

JHeprueil. JK30reHHble U H/I0OTeHHbIe
OKUC/sieMble cyOcTpaThl. [IoHOpBI
3/1IeKTPOHOB. [lepeHOCUMKY 3/1eKTPOHOB U
3/1eKTPOHTPAHCIIOPTHBIE CUCTEMBI: UX
0COOEHHOCTH Y Pa3/TMUHbIX OPraHU3MOB. Posib
AT®, cniocobbl ee obpa3oBaHMs. BpoxkeHus..
AspobHoe fpixaHre. AHa3poOHOe JbIXaHue.
XeMocuHTes. bruocuHTeTHYe CKUe TIPOLIeCChI.
Brusinue akTopoB BHeLLIHel Cpefibl.
OTHolLIeHe MUKPOOPTaHHU3MOB K
Temreparype .[leficTBHe BbICOKUX U HU3KUX
TeMIiepaTyp Ha POCT U BbDKUBaHUe
MHKDPOOPraHu3MOB. ['uipocTatnyeckoe
JlaBjieHle. YCTOMYMBOCTh MUKPOOPTaHU3MOB
K BBICYILIMBaHUIO, OTHOLIIeHUe K pH cpefpi.
OcMmodubl, ranoduisl. BnusiHue nyuucTtoi

Homn. mat-pa NeNe 1,2

3a/1aHu,
JlaboparopHast pabora




SHEPIruM- COJIHEYHOE H3/TyUeHuUe,
WCKyCCTBeHHbIH Y®, UdD-u3nyueHue,
HMOHHU3MPYIOLLee U3TyueHue, paIiOBOJTHBI,
y/bTpa3ByK. OTHOLIEHKE K MOJIEKY/IIPHOMY
KHUCJIOPOY — a3po0OHble MUKPOOPTaHH3MBI,
obsiuraTHble U (haKy/IbTaTUBHbIE aHA3POOBI.
YcBoenue coeuHeHu a3ota. CUHTe3
OCHOBHBIX OMOTIONTMMEPOB: HYK/IEMHOBBIX
KUCJIOT, O€/TKOB, JIMITU/IOB, YTJIEBO/IOB.
BropuuHbie MeTabOMUTHI.

3 [HeticTBue (akTOPOB BHeLIHel cpe/ibl Ha POCT
MHKPOOPraH1u3MOB
3.1 [eiicTBre (aKTOpOB BHeLHeW cpeZibl HA POCT 10 20 | OcH. muT-pa NeNe 1,2 | KoHCHeKT TectupoBanue, Keiic-

MHKPOOPraHrM3MOB

BuoreoxuMuyeckasi 1esTe/TlbHOCTh
MUKPOOPraHMU3MOB. YuacTue
MHUKDPOOPTraHU3MOB B OMOTe0XUMHUeCKUX
IIMK/IaX COeJMHEeHUH yIiepofia, a30Ta, Cephl U
JpyTHX 37emMeHTOB. Tpodrueckre CBs3HU B
Pa3IMUHbIX COOOILeCTBaX MUKPOOPTaHHN3MOB.
3HaueHHe MUKPOOPTaHHU3MOB B
reoIornyecKyx Iporieccax; B OpMHUpOBaHUN
KODbI, B BBIBETPUBAHUH, B BbIIIIe/IAUNBAHUH
TOPHBIX TIOPO/J, B PyZ000pa30BaHMu. YCIOBUs
00WUTaHUsE MUKPOOPTaHU3MOB B TTOYBe.
I'ymycoobpa3oBanue. [TouBeHHbIE
coob11jecTBa MMKpOOpPraH1u3MoB. BogHble
coo611jecTBaMUKPOOPTaHU3MOB.
CamoounilieHre BOAOTOKOB. YuacTue
MHKPOOPTraHM3MOB B (h)OpMHPOBaHUH COCTaBa
armocdepsl. Bzaumozelicteue

Homn. mat-pa NeNe 1,2

3a/1aHu,
JlaboparopHast pabora
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MHKDPOOPTraHM3MOB C PaCTEHUSIMU U

OnudutHass MUKOQIIOpa pacTeHUH.
ArpobakTepuu — BHYTPUK/IETOUHBIE
rapasutbl. dUToNaTOreHHbIe

YKUBOTHBIMH. ®UKOOMOHTHI y JTUIIIAHHUKOB.

MHKPOOPraHH3MBl.
4 3auer 0.2
Wtoro o 3 Kypcy 5 ceMecTpy 16 |28 64
Wroro no gucuuruinHe 16 |28 64

11



4. @DOHJA OLEHOYHBIX CPeJCTB M0 JUCLUII/INHe

4.1. IlepeueHb KOMIETeHI[UI ¥ UH/IUKATOPOB JOCTIDKeHHs KOMIIeTeHI[HI C yKa3aHHeM
COOTHECeHHBIX C HUMH 3all/IAHUPOBAHHBIX Pe3y/IbTaToB 00yueHHs 1o AucHunIaHe. OnucaHue
KpHUTEPHEB U IIKaJ/I OLleHUBAaHUA Pe3y/IbTaToB 00yUYeHUsl M0 AUCIUIUIHHE.

Kox u ¢dopmynupoBka kommereHiun: Criocob6eH BBHIMOMHATH HAYYHO-HCC/IE/[OBaTeIbCKYe TI0/IeBble U
naboparopHbie OuosiorMuecKre paboThl; TPUMEHSTb Ha TMPAKTUKe TIpHeMbl COCTaB/IeHUS Hay4yHO-
TEeXHUYECKUX OTYeTOB, 0030pOB, aHAIMTHUECKUX KapT U MOSICHUTebHBIX 3alMCOK, aHam3upoBarh (ITK-

D);

Kop n Pesynbrarel Kpurepun ouieHMBaHUs pe3y/bTaToB 00yueHus (3auer)

HavuMeHOBdHHe 06y116HI/IH I10
HWHOWKAaTOopa AUCHUI/IMHEe
AOCTHOKEeHUA

KOMIIeTeHIINH1

HesauteHno 3auTeHo

[IK-1.1. 3naer |HayuHo- 3HaHUs He c()OPMUPOBaHbI 3HaHYA [MOJIHOCTHIO
UICCI1e0BaresbC c(hopMUPOBaHbI
KHe T0JIeBble U
nabopatopHbie
Ouonoruueckue
paboThI

[TK-1.2. Ymeetr |IlpumeHsATb Ha | YMeHUs He C(POPMHPOBaHbI YMeHUs1 B OCHOBHOM
TIpaKkTUKe c(hOpMUPOBaHBI
TIpyeMbl
COCTaB/IeHUs
Hay4HO-
TeXHUYeCKUX
OTYeTOB,
0030poB,
aHAINTAYE CKUX
KapT U
TTOSICHUTE/IbHBIX
3aITUCOK,
aHa/IM3UPOBATh

IK-1.3. Hasbikamu Biajienvie HaBbIKaMU He cpopMUpOBaHO | BiazieHre HaBbIKaMU B
Bnaneer TPUMEHSITb Ha OCHOBHOM

TIpaKTHKe cchopMHpPOBaHO
TpreMbl
COCTaB/IeHUS
Hay4HO-
TeXHUYe CKUX
OTUYeTOB,
0630poB,
aHa/IMTUYe CKUX
KapT U
TOSICHUTETbHBIX
3aIMCOK,
aHa/IM3UpoBaTh

12



Koz n ¢opmynupoBka komreTteHLun: CriocobeH OCyIecTBASATh MOHUTOPHUHT COCTOSIHUSI OKpY’Karolien
cpe/ibl C IpYMeHeHMeM MPUPOA00XPaHHbIX TexHosoruk (I1K-2);

Koz u
HavMeHOBaHue
WHJUKaTopa
JOCTVDKEHUS
KOMITeTeHL[UU

Pesynbrathl
o0OyueHus 10
JOUCLUTIIHE

Kpurepun ouieHMBaHUs pe3y/bTaToB 00yueHus (3auer)

HesauteHno

3auTeHo

ITK-2.1. 3uaet

MeTobl
MOHUTOPUHTa
COCTOSTHUSI
OKpYy»Karolllei
cpefibl €
TIpUMeHeHHeM
TIPUPO/I00XPaHH
bIX TEeXHOIOTUM

3HaHus He chOpPMUPOBaHbI

3HaHUA ITOJTHOCTBIO
cchopMUpOBaHbI

I[T1K-2.2. YmeeT

Ocy1ecTBiATh
MOHUTOPHHT
COCTOSTHUSI
OKpYy»Karollein
cpeJbl €
TipUMeHeHreM
TIPUPOI00XPaHH
bIX TeXHOJIOTHUH

YMmeHust He ChOPMUPOBAHBI

YMeHuss B o0CHOBHOM
chopMUpOBaHbI

IK-2.3.
Bnageet

Criocobamu
OCYI1]eCTBJIeHUS
MOHUTOPUHTA
COCTOSIHUS
OKpYy»Karolein
Cpe[ibl C
TipuMeHeHUeM
TIPUPOZI00XPaHH
BIX TEXHOJIOTUI

BrasieHvie HaBbIKaMu He C)OPMUPOBAHO

BraseHre HaBbIKaMU B
OCHOBHOM
cchopMUPOBaHO

KputepusiMy OlLIeHUBaHUSL SIBJSIFOTCS Oaslibl, KOTOpbIe BBICTAB/ISIOTCS 3a BUABI [1€STEbHOCTH
(oLleHOUHBbIe CpeACTBa) IO WTOTaM HW3ydyeHUs: MoAyJel (pa3zesoB AUCLMIUIMHBI), TEepeurc/ieHHbIX B
peUTHHT-TI/IaHe JUCLUIUIUHLI. Basjibl, BbICTaB/sieMble 3a KOHKPETHbIE BU/IbI eATeTbHOCTHU TIpe/|CTaBIeHbl

HHWXe.

4.2. Tunossbie KOHTPOJIbHbIC€ 3ddHHUA W/IHM HWHbBIE€ MdadTe€pHdJIbI, HEOGXO,Z[I/IMLIE AJIA OIléHMBAHUA
pe3y/ibTaToB 06y‘-IEHI/IH o AUCIMIIVIMHE, COOTHECEHHbIX C YCTAHOB/IECHHBIMH B 06pa30BElTEJIbH0ﬁ

nporpaMmme

HHAUKATOPpAMH

JIOCTHDKeHUA

KOMIIeTeHI[HIl.

METOJI[I/I‘-IQCKI/IE MaTepHuaJibl,

ompeze/SIIOIMe MPOLeAYPHI OLleHHBAHNSA Pe3y/IbTaToB 00yJeHHs 110 AUCLUIIIHHE.

KO,ZL N HdMMEeHOBdHHEe
HWHAWKAaTOpa A0CTHXXeHUA

KOMIIeTeHLIA

Pe3synbrarel 00yueHust 110
JMUCLIATITUHE

O1jeHOYHBIE CPeJCTBa

ITK-1.1. 3uaet

HayuHo-nccnesoBaresnsckue
nosieBble U 1abopaTopHble
Ouosoruueckue paboThl

TectupoBaHue
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[TK-1.2. ¥Ymeet [IpuMeHSITE Ha TIpaKTHKe TipreMbl | KOHCTIeKT
COCTaBJ/IeHUs1 HAyYHO-
TeXHUYeCKUX OTUeTOB, 0030pOB,
aHa/IMTUYeCKUX KapT U
TIOSICHUTEJIbHBIX 3alliCOK,
aHa/IM3UupoBaTh

[1K-1.3. Bnageer HaBblkamu IpUMeHATh Ha Ketic-3aganus, JlabopaTopHast
TIpaKTHKe MPUeMbl COCTaB/eHUss | paboTta

Hay4YHO-TeXHUYeCKUX OTUeTOB,
0030pOB, aHA/IUTUUECKUX KapT U
TIOSICHUTEJIbHBIX 3alTUCOK,
aHa/IM3UPOBaTh

[IK-2.1. 3Haer MeTtob1 MOHUTOPUHTA TectupoBaHue
COCTOSIHUSI OKPY’KarolLei cpefibl C
IIpPYUMeHeHreM
MIPUPOJ00XPAHHbBIX TEXHOTOTUU

[TIK-2.2. ¥Ymeer Ocy11ecTB/IATH MOHUTOPUHT Koncnekr
COCTOSIHUS OKPY>KarolLei cpefibl C
TIpUMeHeHreM
NIPHPO/I00XPaHHBIX TEXHOIOTUI

[TK-2.3. Bnageet CriocobaMul oCyI1eCTB/IEHUS JlaboparopHas pabora, Ketic-
MOHUTOPHHTA COCTOSTHUSI 3a/IaHusI

OKpy>Karollel cpejibl C
TIpUMeHeHUEM
TIPHUPO/I00XPAHHBIX TeXHOIOTHIA

Kpurepusimy oOlLjeHHMBaHUSI TIPU MOZY/IbHO-PEUTHHIOBON CHCTeMe SIBISIOTCST 0aslibl, KOTOpble
BBICTaB/ISIIOTCSL TIpero/iaBaresieM 3a BUJbl [esiTeTbHOCTH (OLleHOUHble CPeZCTBA) M0 MTOraM H3yuyeHUs
Mozyse (pa3zesnoB JUCLUIIMHBI), Iepeurc/IeHHbIX B PEUTHUHT-TI/IaHe JUCLIATIIUHEI

0/ 3auema: TeKyLMA KOHTPOIb — MakcuMyM 50 6asiioB; pyOexHbIN KOHTPOIb — MakcuMyM 50
6asioB, roorpuTenbHbIe OanTbl — MakcuMyMm 10).

[ITkanbl OLjeHUBaHUSI:

011 3auema:
3auTeHo — oT 60 zo 110 pefiTuHTOBLIX OaIoB (BK/IFOUasi 10 MOOIIPUTETEHBIX 0AsIoB),
He 3auTeHO — oT 0 710 59 PeUTHHTOBBIX 0AJIIOB.

TecToBbIe 3aiaHMs

OnucaHve TeCTOBBIX 3aJlaHUW: TeCTOBble 3aJjaHMsl BK/IKOUAIOT TECThbl 3aKpbITOrO TWUMa (C OFHUM
MPaBWIbHBIM OTBETOM), TeCTbl Ha YCTAaHOBAEHUM TOC/Ae0BaTeIbHOCTU UM Ha YCTaHOB/IeHUE
cootBeTcTBUs. OLleHKa 3a BBINIOJIHEHWE TEeCTOBBIX 3aJaHUM BBICTAB/SIETCS HAa OCHOBAaHUM IIPOLIEHTa
3a/laHWl, BBITIOJIHEHHBIX CTYJeHTAMUA B TIpoLlecce TIPOXOXKIEHUsI TPOMEXKYTOUHOTO U PYOEXKHOTO
KOHTPOJIS1 3HAaHUM

1. M3BuTHIE OaKTEpUH B (hOpMe CIIHpaH....

a) CITMPOXeThI

0) TeTPAaKOKKH

B) Garu/IIbI

T') CTaUIOKOKKH

2. BakTepuu rasoukoBUIHON (OPMBI
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a) TeTPAKOKKHU

6) GaLIIBI

B) CTa(U/IOKOKKHU

I') CITUPOXEThI

3. IIpeacraBuTe NpoOKapuor.....
a) capLMHbI

0) rpubsI

B) BOZIOPOC/IU

) pacTeHust

MeTtoanueckre MaTepuasbl, ONpe/esitolliye TpoLeAypy OLIeHHBaHKS BbITIOTHEHYSI TeCTOBbIX 3a/laHnu

OrnucaHre MeTOAWKM OLIeHUBaHUS BBITIOJIHEHUS] TECTOBbIX 3a/JlaHUM: OLIeHKa 3a BBITOJIHEHUE TeCTOBbIX
3a/laHAM CTAaBUTCSI HA OCHOBAHUWU T0/[cYeTa MPOLieHTa MPaBU/IbHO BbITTOJIHEHHBIX T€CTOBBIX 3a/laHUM.
Kpurepuu onenku (B 6a1ax):

- 9-10 6asnI0B BLICTAB/ISAETCS CTY/IEHTY, €C/IU TIPOL[eHT MPaBU/ILHO BLITIOTHEHHBIX T@CTOBBIX 3a/laHUM
coctaBasieT 81 — 100 %;

- 7-8 6assI0B BBICTAB/SETCS CTYAEHTY, eC/TH MPOLIEHT MPABU/IbHO BBIOIHEHHBIX TECTOBBIX 3a/[aHUM
cocTtaBsieT 61 — 80 %;

- 4-6 6assIOB BBICTAB/SETCS CTYAEHTY, eCJTH MPOLIEHT MPABW/IbHO BBITOJIHEHHBIX TECTOBBIX 3a/[aHUI
cocrtaBnsieT 41 — 60 %;

- 0 4 6aJI/I0B BBICTAB/ISIETCS CTYAEHTY, eC/TH MPOLIEHT MPABU/IHLHO BBITOJHEHHBIX TECTOBBIX 3a/JaHUM
coctaBnseT 40 %;

Keilic-3ajanun

OrmvcaHve KeliC-33/jaHWi: KeliC-3a/jaHye TIpe/CTaB/sieT COO0M CUTYal[MOHHYIO 3a7auy, TpeOyrolyro
OCMBIC/IeHUs], aHa/li3a, a 3aTeM pellleHus. PellieHre Kelic-3a/laHus JOJDKHO ObITH apryMeHTHUPOBAHHBIM,
cofiep>KaThb MOSICHEHUSI.

1. CrpoeHue K/IeTOUHOU CTeHKH, KaKoro Tvria OakTepuii (rpaMIioNoKUTeTbHBIX WU TPaMM
OTpULiaTe/bHBIX) MTPeACTaB/IeHo Ha pucyHke. O603HaubTe BCe UaCTH K/IETOUHOM CTEHKU.

a) 6esiku 1)
0) TeiixoeBble KIUCIOTHI 2)
B) IIUTOI/Ia3MaTHyecKasi MeMOpaHa 3)
I) NeNTUA0I/TMKaH 4)

2CTtpoeHue K/IeTOUHOM CTeHKH Kakoro Tura 6akTepuii (rpaMIooKUTeTbHBIX UM FPaMM
OTpULIAaTe/TbHBIX) TIPE/ICTaB/I€HO Ha pUCYHKe. O003HaubTe BCe UaCTH KJIETOUHOW CTEHKH.

a) MoJyicaxapu/ibl 1)
0) unus! 2)
B) Hapy>kHasi MeMOpaHa 3)
I) NenTUAOIUKaH 4)
) UTOIUIa3MaThyeCcKasi MeMOpaHa 5)
e) Gesiku 6)

3. CTpoeHuMe K/IeTOUHOW CTeHKH KaKOTo THIa OakTepuii (TpaMIioyioKUTETbHBIX WIN FPaMM
OTpULiaTe/IbHbIX) MPeZCcTaB/ieHo Ha pucyHke. O603HaubTe BCe UacTH K/I€TOUHOM CTEHKU.
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a) MOHOIIOJIIPHBI MOHOTPUX 1)
6) MoHoO/IaTepaTbHBIA MOHOTPHUX 2)
B) /I0pOTpHUX 3)
r) aMpuUTpUX 4)
1) IepUTpUx 5)

MeToauueckre MaTepuasbl, ONpe/ie/sitoliye TpoLeAypy OLleHWBaHKS BbITIOTHEHUs KelC-3ajaHui

OmucaHue MeTOAWKU OLIeHWBaHMS: TIPU OLeHKe pPellleHus Kelc-3aZiaHnsl HauboJiblliee BHUMaHHe JI0/KHO
OBbITH yZIe/IeHO TOMY, HACKOJILKO TIOJTHO PAaCKPBITO COZlep)KaHWe MaTepuara, YeTKO U MPABUILHO JAHbI JIU
orpe/iesieHusi, paCKPbITO CO/iepPyKaHue TIOHSTHH, BEPHO JIM UCTOIb30BaHbl HAyUHbIe TEPMUHBI,
WCTI0J/1b30BaHbl /I apryMeHTUPOBaHHbIe [J0Ka3aTeIbCTBa, OMbIT JAeITe/IbHOCTU, UCII0/Ib30BaHbI JIU paHee
niprobpeTeHHbIe 3HAHUSI, PACKPBITHI JI1 IPUYUHHO-C/IeZICTBEHHBIE CBSI3U, HACKOJILKO BBICOK YPOBEHb
yMeHUsI OTlepUPOBaHUsI HAyYHbIMU KaTeropusiMu, aHa/in3a nHGopMaliuu, BiajieHrs HaBbIKaMu

TIPAKTUUe CKOU J1esiTe/IbHOCTH.

Kpurtepuu oueHkH (B 6a/1ax) (70/DKHBI CTPOTO COOTBETCTBOBATh PEHTHHT T/IaHY 110 MaKC. U MUH.
KOTMY. 6asijioB ¥ TOJIBKO /IJISl T€X, KTO YUUTCS C MCII0/Tb30BaHHEM MOAY/TbHO-PEUTUHTOBOM CUCTEMBbI
00y4eHUs ¥ OLIEHKU yCIIeBaéMOCTH CTY/I€HTOB):

- 2 Gasuia BBICTAB/ISIETCS CTY/I€HTY, eC/IU 3a[jJaHKe TPaMOTHO TIPOAaHaTM3UPOBAHO, YCTaHOB/IEHbI
TIPUYMHHO-CJIe/ICTBEHHbBIE CBSI3U, IEMOHCTPUPYIOTCS YMEHUs1 paboTaTh C MCTOUHUKAaMH UH(MOPMalLIWH,
B/Ia/leHre HaBbIKaMU MPAKTUUeCKO /lesTellbHOCTH, Hal/leHO ONTUMa/lbHOe pellleHre Kelic-3a/laHue;

- 1 Gasu1 BBICTAB/ISIETCS CTYAEHTY, €C/TH 3a/jJaHKe TIPOaHaTM3UPOBAHO MIOBEPXHOCTHO, HE YCTaHOB/IEHbI
TIPUYMHHO-CJIe[ICTBEHHbBIE CBSI3H, IEMOHCTPUPYIOTCS Cabble yMeHUs paboTaTh C MICTOUHUKAMU
vHbOopMalK, HeyBepeHHOe BilafleHre HaBbIKaMU MPaKTUUeCKol iesITeJTbHOCTU, HalifieHO pellieHue Kelic-
3a/jaHusi, HO UMeeT 3HaUUTe/IbHble He/I0UeThl;

- 0 6asI0B BHICTAB/SAETCS CTY[EHTY, €C/TU 3a/laHKe He MTPOaHa/TM3UPOBaHO, He YCTaHOB/IEHbI TPUUHUHHO-
CJle/ICTBEHHbIE CBSI3U, JeMOHCTPUPYETCSI OTCYTCTBUe YMeHHs paboTaTh C MCTOUHUKAaMU UH(POPMaLUH, He
cchopMUPOBaHbI HAaBLIKY TIPAKTUUECKOU JIesiTe/IbHOCTH, pellleHre Kelc-3alaHust He Haii/leHo.

KoHcnekr

[TpeameT ¥ MeTOZABI MUKPOOHO/IOTHH.

MeTo/ip1 KTacCHUUeCKOM MUKPOOUOIOTHH.

YuacTrvie MUKPOOPraHM3MOB B MUHEpa/IU3aLiii OpraHruueCKUX BelleCTB, Pery/siliii ra30Boro cocraBa
aTMoc@ephl, B OUMCTKe OKpY)Karolllei cpe/ibl OT TOKCUYHBIX BellleCTB B MOiep>KaHre TI00poArs
TIOUBBI, B 00pa30BaHUe I0JIe3HBIX UCKOTIAéMbIX, B TIOTyYeHUH KOPMOBBIX U MMHUIIIEBBIX TIPOYKTOB,
TOIUIMBA, XMMHUYEeCKMUX PeaKTUBOB U JIeKapCTBEHHbIX MperapaTos.

Hcmopuueckuli ouepk.

Pazsumue muxkpobuonozuu 6 20 cmonemuu. IlepcrieKTUBBI pa3BUTHS MUKPOOHUO/IOTHN B 21 CTONETHH.
PemieHue r1o06a/bHBIX MPo0ieM 1Mo cTabuir3army 6akTepusiMUA Ta30BOTO COCTaBa aTMoChephbl 3eMiTH,
OXpaHa OKpY»Karollel cpe/ibl, HeIOCPe/ICTBEHHOE yJyacTHe B pellieHue MPoJ0BOIbCTBEHHBIX,
MeZULIMHCKUX U SHepreTHUecKux rnpobyieM yesioBeueCTBa.

CTpyKTypHasi opraHui3aliusi MpoKapyuoTHOM K/eTKU. [leneHre, pa3MHO)KeHHe, KYJIbTUBUPOBaHKS
MUKPOOPraHHU3MOB.

CX0/CTBO ¥ pa3/iuKie B OPraHU3alu KJIeTOK 3YKapuoT U MPoKapuoT. OcoOeHHOCTH OpraHu3aliiu
MHKPOCKOITUUeCKMX TPUOOB, BOJOPOC/IEH, TpoCcTerx. OTCYTCTBUE K/I€TOUHOW CTPYKTYPhI Y BUPYCOB.
CTpyKTypa BUPDHOHOB.

Mopdosnorusi, yITpacTpyKTypa, MaKpOMOJIEKY/IsIpHasi OpraHu3aLiuist KJ1eTOK IPOKapHoT.
Mopdosnorrnueckoe pazHoobpasue. OfHOK/IETOUHbIE 1 MHOTOKJ/IETOUHBIe (HUTYAThIe, MeLUIUaIbHbIe)
(opmbl. CTPYKTYpHBIE pa3/TMuus TPAMITOJIOXKHUTETbHBIX M IPaMOTPHILIATe/TbHBIX OAaKTePUH 1 apXei.
Oo6pa3oBanue L-hopmM, chepornioB, IPOTOIIACTOR.

[ToBepXHOCTHBIE CTPYKTYPHI.
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[ToaBWKHOCTL GaKTepUATbHBIX KIETOK.

Mem6paHHbIi arrapat. Oco6eHHOCTH TPAHCIIOPTA BeIeCTB y OaKTepuii U MeXaHU3MBI,
obecreurBaroliie 00MeH BeIT|eCTB C OKPY)KAOILelH Cpe/oi.

[TuTomnia3ma GakTeprasbHOM KJIETKH. BHyTpHUIIa3MaTHueCcKre BKTFOUEHUS.

HeneHue kKnemku u cnocobbl pazMHONCEHUSI MUKPOOP2AHU3MOS.

METO,[[I/I‘-IECKI/IE MaTepHrdJibl, OIpeaesdrolre Ipoueaypy oOeHHMBAHWSA BBITTO/JTHEHHSA KOHCIIEKTA

Onucanve MeTOAWKM OLeHWBAHWS: IPU OL|eHKe BBINIOJIHEHUsS] CTYZIeHTOM KOHCIIeKTa MaKCHMaJlbHoe
BHHMaHUe c/efyeT yAe/sTb CAeJyHOIIUM aclleKTaM: KpPaTKOCTb (KOHCIIEKT OPUEHTHPOBOYHO He J0JDKEH
TpeBbIIaTh 1/8 OT MepBUYHOTO TEKCTa); SICHOCTh, YETKOCTh CTPYKTYPhI Marepuasa, uTo obecrieurBaeTr
ero ObICTPOe CUMTBHIBAHKWE, CXBAThIBaHKE 0011 JIOTUKH | T. /I.; HayyHasi KODPEKTHOCThb; OPUTMHATBHOCTh
WHMBHyalbHOM 00pab0oTKM Marepuasa (Hajnure BOMPOCOB, COOCTBEHHBIX CYX/€HUM, CBOMX CUMBOJIOB
M 3HAaKOB U T. [.); aApecHOCTb (UéTkoe (PUKCHPOBAHMWE BBIXOJHBIX J[aHHBIX, YyKa3aHWe CTpaHML]
LIUTUPOBaHUS U OTZe/bHbIX [0JI0KEHUH).

Kpurepuu oLjeHKH KOHCIIEKTa:

5 6an. - KoHcriekT He mipeBbimaeT 1/8 OT MepBUYHOTO TEKCTa, MMeeT YETKYI0 CTPYKTYPY MaTepuarna,
V3/I0)KeH SICHBIM SI3bIKOM, (DaKThl MprBeZileHHble B KOHCIIEKTE HAYUHO KOPPEKTHbI; KOHCIIEKT COZEP)KUT
coOCTBeHHBIE BOTIPOCHI, CY>KJeHHs], yKa3aHbl BBIXOJHbIE JaHHbIE, CTPAHULbl [IUTUPOBAHUS U OTJe/bHbBIX
TI0/I0)KEHUI.

4 6an. - KoHcnekr He mpeBbiiaeT 1/8 OT MepBUYHOrO TEKCTa, MUMeeT UETKYIO CTPYKTYpy MarepHaa,
V3/I0)KEeH SICHBIM $SI3bIKOM, (DaKThbl IIpUBe/ieHHbIe B KOHCIIEKTe HAyUHO KOPPEKTHBI; KOHCIIEKT He COJEePKUT
coOCTBeHHbIE BOMPOCHI, CY>KJeHUs], yKa3aHbl He TIOHbIEe BBIXOAHBIE laHHbIe, CTPAHULIBI LIMTUPOBAHUS U
OT/ZieJ/IbHBIX TT0/IOXKEHUH.

3 Oan. - KoHcriekT He mpeBbiiiaeT 1/8 OT MepBUYHOTO TeKCTa, MaTepuan He CTPYKTYPHPOBaH, (aKThl
TIpUBE/IeHHbIe B KOHCIIEKTe HAYYHO KOPPEKTHBI; KOHCIIEKT He CO/IEPKUT COOCTBEHHBbIE BOIPOCHI,
CY’KZeHUsl, He YKa3aHbl BbIXOJHbIE [JaHHbIe, CTPAHULIbI LIMTUPOBAHUS M OT/e/bHBIX TO/IoKeHu.1 fart. -
KoHcnekr npeBsbiiaeT 1/8 oT nepBUYHOTrO TeKCTa, MaTepuaa He CTPYKTYPUPOBaH, (PakThl IPUBE/IeHHbIE B
KOHCITeKTe HayuyHO KOPPEKTHbBI; KOHCIIEKT He COJeP>KUT COOCTBEHHBIE BOTPOCHI, CY)KJEHHs, He YKa3aHbl
BBIXO/JHbIE JJAHHbIE, CTPAHULIbI IUTUPOBAHUS U OTJE/IbHBIX MOJI0KEHUM.

JlaGopaTropHasi padoTa

JlaboparopHasi pabora Ne 1
YcrpoiicTBo MUKpOCKomna. TexHHKa MPUTroTOB/IeHUs U MUKPOCKOMUPOBaUsi BUTA/TBHBIX
MpenaparoB MHKPOOHBIX KY/IbTYP

ITess paboThI: 3HAKOMCTBO C MeTOZIJaMU MHUKDPOCKOTTMYeCKOTO UCC/Ie/[0BaHKsI MUKPOOPTraHU3MOB 1
OCHOBHBIMH ITPUE€MaMH MUKPOCKOTTPOBaHMst. OCBOUTH METOUKH ITPUTOTOBJIEHHS TTPEIapaToB KUBbIX U
(DPMKCHPOBAHHBIX KJIETOK OMO/IOTMUeCKUX 00BEKTOB.

Marepuanbl 1 000pyA0BaHue: CyTOUHbIe YHCThIe KyabTyphl Bacillus subtilis, Saccharomyces cerevisiae
u Rhizopus oryzae, BripaiijeHHble Ha MITA 1 CA. MUKpOCKOTIBI U Bce Heobxoaumoe /i/ist
MHKPOCKOITUPOBAHHUS.

Xop paboTbl

1. [Mo3Hakomumbcs ¢ npasuaamu pabombl 8 MUKpobuonozuieckol sabopamopuul.

IMpasuna pabomnbi 8 Mukpobuono2uueckoti rabopamopuu

B mukpobuonornueckoii 1aboparopun paboTaroT B OesbIX XaaTax, I1arnoJykax Wi KocbiHKax. Ha
pabouem MecTe He 0/DKHO OBITh JIUIITHUX MpeMeTOB. Bce MpuHa/ieXkKHOCTH pacriosiararT Ha
orpesiesieHHbIX MecTax. [1pr paboTe cO CMMPTOBKaMM OCTEPErarTCs BOCTI/IAMEHEeHHSsI TapoB CITUPTa U
JPYTHX TIPeJMETOB.

[Tpu BocrylaMeHeHNH BaTHBIX MPOOOK Ha HUX He [YIOT, TaK Kak 3TO YCH/IMBaeT rOpeHue, a HaKPbIBAalOT
TIO/IOTEeHLIEM.

MukpobHasi Macca He [JO/DKHA 3aTrpsi3HATh PYKH, CTOM U OKPY Karoliie rpeMeTsl. [1eTu, ursl moce
Ka)KJIOT0 COMTPUKOCHOBEHHSI C MUKPOOPTaHU3MaMH TIPOKHUTat0T B IJIAMEHU TOPEJTKU U CTaBST B
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CIeLabHbINA TaTtuB. [IpouBIIyIOCS MUKPOOHYIO B3BeCh 00€3BPeXUBAIOT, UCTIO/B3YS
Je3uHbUIMpYoIIye cpeacTa. [IpeMeTHbIe ¥ TOKPOBHBIE CTEKJIA TI0C/Ie pabOoThI TIATeIbHO MOIOT C
MBIJIOM B TIPOTOUHO# BoZie. B maboparopuu He pa3peliaeTcsi eCTh, MUTb, MHOTO XO/UTb, BHOCUTD B Hee
TIOCTOPOHHUe TpeAMeT. KaTeropuuecku 3arnperaeTcsi BRIHOCUTh MUKPOOHBIE KY/IBTYPbI 3a TpeZiesibl
71ab0paTOPHOTO MOMeIeHMSI.

CrnepyeT cTporo cob/r0aTh TMUHYIO TUTHEHY - TIIATebHO [e3UH(UIMPOBATh U MBITh PYKU C MBIJIOM
TI0C/Te OKOHYaHUsI pPaboThI.

B >kypHare 1o TexHuKe 6€301MacHOCTH CTYAeHThI U TperofiaBaTesiv [earoT 3auch O TIPOBe/leHUH
WHCTPYKTa)ka 51 03HAKOMJIEHHH C PeXXUMOM paboTh! B 1aboparopum.

[TpUroTOBUTH TIPEMNapaThl >KUBBIX KY/IETYP MUKPOOPTaHU3MOB C 1[eJTbI0 U3yUeHHsI X pa3MepoB, (hopMEI,
CTPYKTYPBI, TIOIBM)KHOCTH, XapaKTepa pa3MHOKeHUsI, OTHOIIEHHS K/IeTOK K Pa3/INUHBIM XUMUYeCKAM
pazapaxuTesisiM. MUKPOOpPraHW3MbI B 3THX TIperiapaTax MOXKHO MO/JBepraTh NMPY>KU3HEHHOM OKpackKe.

1. Texnuka oT60pa YHCTHIX KY/IbTYP MUKPOOPTaHU3MOB

OT160p TP006 YUCTBIX KYJBTYP MUKPOOPTaHHU3MOB, KOTOPbIE PACTYT Ha MOBEPXHOCTH MJIOTHOW CPe/Ibl UJTH
B JKU/IKOW Cpejie TIPOBOASAT CIeAYIOIIM 00pa3oMm:

1. 3axuraroT ra3oByrO ropeJiky.

2. TIpoGHpKy C KyJbTYPOM MOMELAI0T B JIEBYIO PYKY MeXKAy OOMbIINM M yKa3aTe/bHbIM MalbliaMH B
HaKJIOHHOM TT0J/IO’KeHUH (eC/TM KyJ/IbTypa PacTeT Ha TUVIOTHOM Cpe/ie) WM BePTHKAIbHOM (PKUKast
niTaTesbHas cpefia). [IoBepXHOCTh MUTATETBLHOM CPe/ibl C KOJIOHHel MUKPOOPTaHU3MOB [I0/DKHA
OBbITH OOpalljeHa BBEPX M XOPOIIIO BHU/IHA.

3. BakTepuosornueckyto MeT/Ir, HaXOASAIIYIOCS B TIPAaBOi pyKe, BePTHKAIBHO MTPOKUTAl0T B BEpXHEH
YaCTH TUIaMeHH [JOKpacHa, 3aTeM TOPU30HTAIbHO OOXKUTAIOT MPUMBIKAIOIIYO K Hel 4acTh
nieT/efieprKareJis.

4. Mw3uHIeM U Oe3bIMSIHHBIM T1a/IbLIEM ITPABOM PYKH MPYDKUMAIOT K JIaZIOHW HAPY>KHYIO YacTb
BaTHOM MPOOKH, BO/IM3M M71TaMeHN BEIHUMAIOT ee 13 MPOOUPKY |, fiepka B TaKOM TI0JIOXKEeHUH, He
KacasiCb OKPY>KaroIl[uX TIPeIMETOB, Kpasi OTKPBITOM MPOOKK U BHYTPEHHEH YaCcTH BaTHOW MPOOKU
00)XHTaroT B MJIAMEHH TOPEJTKH.

5. Crepu/bHYyIO MeT/IF0 OCTOPOXKHO BBOJST B MPOOUPKY C KY/IBTYPOM, COTIPUKACAIOTCSI CO CTEHKOM
TIPOOHMPKY /151 OXJIaXKAEHUSI KUJKOCTU C KJIeTKaMH. BeIHUMast TIeT/Tio U3 MpoOupKH, CefsT 3a
TeM, UToObI 0TOOPaHHBIM MaTepras He Kacasics CTEHOK MPOOUPKHU U MeT/Ist He OKa3asach Ha/y
TJIaMeHeM TOPeJIKH.

6. TIpoOMpPKY C KyJBTYPOM MOMENAl0T B LITATHB, a U3B/IeYeHHBIN MaTeprasl UCIIO/b3YIOT AJIs
TIPUTOTOBJ/IEHUS TIperiapara.

7. KJeTKr MUKPOOPTraHW3MOB, OCTABIIMECS He TIeT/Ie, CKUTAIOT B TJIaMEHU TOPEJTKH.

Puc.1 TexHuka 0T60pa YMCTBIX KYJIBTYP MUKPOOPTaHH3MOB
IMpuezomosneHue npenapama «pa3daeneHHAst Kanas»:

1. Ha umcroe u 06e3KMpeHHOE MpeMeTHOe CTEKJIO B Karljli0 CTEPH/IBHOM BOJJOTIPOBOAHON BOZBI,
CTepUILHOTO (PM3HOIOTUYeCKOTO PacTBOpa Wi Oy/iboHa 6aKTeproIornyecKou reT/ieil BHOCST
WCCTIelyeMYIO Ky/IbTYDPY, PABHOMEPHO pacripeZiesisisi ee B XXUAKOCTU. Ecu nccienyembie
MHUKDPOOpPraHu3Mbl (bakTepru, JPOXKU) HAXOASATCS B )KUAKOU CpeJie, TO Ha TpejMeTHOe CTeKJI0
HAHOCST KarlyTlo MUKPOOHOM cycrieH3un (B3Becu) 6e3 mo0aBeHUst TIPY 3TOM XKHUJKOCTH.
CycrieH3uto 6epyT CTeK/ISIHHOU Ta/IouKoi 1iu OaKTeprooruueckom netiei.

2. Tlpwm nccneoBanny TpUOOB M3 MPOOUPKH C UMCTOMN KY/IBTypOi OepeTcst HeOobIoe KOIMUeCTBO
MULIeJTUSI C TIOMOLI[bI0 OaKTeproioruueckoi netiv B popme OyKB «[» He Hapyliast ero
CTPYKTYPBbI, MULIeJII Ha MPeJMETHOM CTeK/le OCTOPOXXKHO PACIIeIUISIOT IperapoBaIbHON UITION
(puc. 2), cTpemsiCh KaK MOKHO JTyyllle Pa3beJUHUTb TU(BI.
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Ha npeMeTHOE CTEK/I0 Ha Kpai Karyii OMyCTUTh peOpoM 1o, yIyioM 45° TTIOKpOBHOE CTEKJIO U,
OCTOPOXXKHO HAKJIOHSIsI, TIONIOKUTh €ro Ha Karuiio Tak, uToObl B Heli He 006pa30BaMCh My3bIPbKU BO3ZyXa
(puc. 3). Karuro Hy»kKHO OpaTh Tako BeJTMUMHBI, YTOOBI OHA 3aIlO/HsIA BCe TIPOCTPAHCTBO MEXY
TOKPOBHBIM U MpeIMeTHBIM CTEK/IaMU U He BBICTYTIasa 3a Kpasi IOKPOBHOTO cTeK/a. Ecim )KuakKocTb
OyzeT HaHeceHa B U30BITKe, ee HeOOXOAMMO y/IaIUTh TTPY TIOMOIIH ITOJI0COK (PUIBTPOBAbHON OyMarmu.
IlpuzomoeneHue npenapama «gucaYas Kanas»

1) B3aTb cTekno co nudoBaHHOM JTYHKOM.

2) Kpas nyHKuU cma3aTh Ba3e/IMHOBBIM MacyioM.

3) Ha noKpoBHOe CTeK/I0 CTePUIBHO B LIEHTP HaHECTH KallIio UCC/lelyeMoro Marepuaina (puc. 4).

Puc. 4 Cxema npuroToB/ieHus Mperapara «BUcsuast Karis»:
[—IV — sTansl npuroToB/ieHus rpemnapara; / — npeJMeTHOe CTeKJIO C JIyHKOU;
2 — Karuisg; 3 — TMOKPOBHOE CTEKJIO.

4) IIpegMeTHOE CTEK/IO NepeBepHYTh JTYHKOW BHU3 U TIOMECTUTb Ha TIOKPOBHOE TakK, UTOObI Karlisi HaXo-
[MJ1ach B LIeHTPe JIyHKH, He COTPUKAcasiCh C ee KPasiMH.

5) TIpeqMeTHOE CTEK/IO JIETOHBKO MPHKaTh K TIOKPOBHOMY U IepeBepHyTh. B oOpa3oBaBiieiics
repMeTHUeCKOM KaMepe Karljisi He BhIChIXaeT, UTo M03Bo/IseT Hab/moAaTh 3a MUKPOOPTaHU3MaMHt
MIPOJOJ/DKUTEIbHOE BpeMs.

2. [TpuroToBUTH (PUKCUPOBAHHLIM MperapaT MUKPOOPTaHU3MOB (JApOXiKel, 6akTepuii), B KOTOPBIX
TipepBaHbl JKM3HEHHbIe MTPOLIeCChl, HO MOJTHOCTBI0 COXpaHeHa TOHKas CTPYKTypa. [Ipy 5TOM BBITIO/IHSAIOT
C/leflyrolLye orepaLyu:

1. Ha yeHTp urcTOro 06€3KUPEeHHOTO MPeIMETHOTO CTeK/Ia CTEPU/ILHOM TeT/Ield HAaHOCST KarlTio
CyCrie3u MUKPOOPTaHKW3MOB (ec/iv B3BeCh CJIMIIIKOM T'ycTasi Heo0X0uMO pafibaBUTh
JMCTUTUPOBAHHOM BOJION).

2. Toii e meT/ier CyCreH310 paBHOMEPHO pacIipe/ie/isitoT 110 TOBEePXHOCTH CTeK/Ia TOHKUM CJI0eM

TaKMM 06pa3oM, YTo6bI TpertapaT pacipe/e/ics Ha IUIOWazu IpUMepHo 1-2 cm?.

3. Tlomy4eHHbIM Ma30K BBICYIIMBAOT IIPY KOMHAaTHOW TemIliepaTrype Ha BO3Zlyxe, II0J, JIaMIIOU U1
BBICOKO Ha/j I/laMeHeM T'OpeJIKH.

4. BbICylIeHHBIN Ma30K (PUKCUPYIOT TePMUUECKUM H/IH XUMAYeCKHUM CITI0COO0M. DTO MO3BOJISIET
YMEPTBUTH KJIETKM MUKPOOPTaHHU3MOB U CZie/IaTh X 0e30TaCHBIMH, TIPOYHO 3aKPeIruTh WX Ha
TpeIMETHOM CTeKJIe ¥ CZie/laTh Ma3oK Oosiee BOCIIPUMMYEMBIM K KpacuTesisiM (MepTBbIe KITeTKU
OKpAILIMBAIOTCSI JTyYllle YeM >KuBble). [1pyr TepMudeckoii 00paboTke rpernapar TPYK/bl IIPOBOAST
KPYTOBBIMH /IBIDKEHUSIMHU uepe3 Hanbosiee TOpsIUIyI0 YacTh I7IaMeHU TOPeJIKH, Jiepka MpeJjMeTHOe
CTEKJIOM Ma3KOM BBepX, II0Ka He BO3HUKHET OLL[Y1[eHHe JIETKOTO XOKeHUs], eC/IU MPUI0XKUTD ero K
KWCTHU pyKU. HejocTaTouHO XOpoLo 3a()MKCUPOBaHHBIM Ma30K CMbIBAeTCsl CO CTeKJ/Ia IPU
nocieayroiei 06paboTke, a AyMTeNbHas TepMUUecKast GUKCALsi MOXKET U3MEHUTh CTPYKTYPY
MHKPOOHBIX K/TeTOK U UX (hopMy. XMMHUeCKYt0 (PUKCALIMI0O Ma3KOB OCYIeCTBISIOT MyTeM UX
TIOTPYy’KeHus B coCyz, € 96 Y%-HbIM 3TaHOo/I0M Ha 15-20 MUH, C aL[eTOHOM Ha 5 MUH, CO cMecChbio 96
% -Horo 3TaHona U 40%-Horo GopmManuHa (cooTHoueHre 95:5) Ha 2 MUH. U [JIp.

5. Ha oxna)kzeHHbIN WK BBICYIIIEHHBIN 3a()MKCUPOBaHHbBIN NperapaT HaHOCAT HeCKO/IBbKO Karle/lb
KpacuTessi TaKUM 00pa3oM, uToObI OH TIOKPBIBAJT BCIO TIOBEPXHOCTh Ma3Ka U Bbl/Iep)KUBAIOT B
TeueHHe Orpe/ie/IeHHOro BpeMeHH (1-5 MMH B 3aBUCMMOCTH OT MCIO/Ib3yeMOro KpacHTess).

6. Kpacurenb cMBbIBaIOT C TIpeIMETHOTO CTeKJIa c/1aboi CTpyeil BOAbI, TIOKa OHA He CTaHeT
GecuBeTHOH. [Tpy 3TOM CTEK/IO iep>KaT B HAKIIOHHOM TI0JI0KeHUH Haf, JIOTKOM.

7. TlpemapaT mopacCymmBaroT GUIBTPOBaIbHON OymMaroi, KOTOPYI0 OCTOPOYKHO TIPUK/IAZbIBAIOT K
CTeKJLy, ¥ JOCYLLMBAIOT Ha BO3JyXe.

8. Ha oxpaieHHbIl Ma30K HAHOCAT KallJIt0 UMMEPCHOHHOI0 Macjla ¥ paCcCMaTpyBaroT Iperapar ¢

o6bektrBoM 90 wiu 100%. B mpaBUIbHO OKPAILIEHHOM M XOPOLIO MPOMBITOM TIperapare rojie
3peHus CBeT/I0e U UMCTOe, OKpallleHbl TOJIKO KJIETKM MUKPOOPTaHU3MOB.
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1. TIpocmoTpeTh MPUTOTOBIEHHbIE MTperapaThl MUKPOOPTaHU3MOB 110, MUKPOCKOTIOM, COOJTFofast
CJleIyIOIIMI TIOPSIOK U TIpaBr/Ia POOOTHI C MUKPOCKOTIOM:

1. YcranaBnuBarOT NpaBU/IbHOE OCBeLlleHHe 10151 3peHrsl MUKpOcKora. [171 3Toro, CMOTPS B OKYJISp,
3epKasIoM HarlpaB/sitoT JIyuMd CBeTa OT HaCTO/IbHOTO OCBeTUTeNs B 00beKTHB. HacTpoiika

OCBeIlI[eHUsI TIPOU3BOAUTCS C 00beKTHBOM 8%, TIpy MpaBU/ILHOMN yCTAaHOBKE T10/1e 3peHHs
MHKpOCKoTIa OyzieT uMeTh (hopMy Kpyra, XOpOILIO ¥ pABHOMEPHO OCBEII|eHHOTO.
2. Ha npenMeTHbIN CTOMMK MOMEIAI0T UCC/IelyeMblI TIperapaT v 3aKpervisiioT ero KjieMMaMHu.

3. CnHauajia Iperapar pacCMaTpPHUBarOT C 00beKTHBOM 8%, a 3aTeM BpalljeHreM PeBOJIbBepa, He MeHsIsI

TI0/IOKeHUsT TyOyca, TIepeBofsT 00beKTHB C yBesuueHrnem 40* v 60,
4. HeobXoa¥MO IMOMHHUTb, UTO UEM MEHbIIIE YBe/TMUEHHE ZIaeT 0OBEKTHUB, TeM 00JIbIlle TIPH YCTAHOBKE
Ha (okyc Oyzet cBobogHOe pabouee paccTosiHUe (PaCCTOsSTHUE MeXy 00BeKTUBOM U

nipernapaTom). ITpu paboTe ¢ o6bekTHBOM 8% 3TO paccTosiHue 0kojio 9 MM, ¢ 06bekTHBOM 40* - 0,6

MM U ¢ 00bekTrBoM 90* - okos10 0,15 MM.

5. Ty0Oyc MUKpOCKOTa OITyCKAalOT BHH3 C TTOMOIIbI0O MAKPOMETPHUUECKOTO BUHTA, OCTOPOXKHO
Habmozast 3a 00beKTUBOM COOKY ¥ TIPUO/IM3UTD €T0 K Tperapary (He KacasiCh €ro) Ha pacCTOsTHHE
MeHbIIIe pabouero. 3aTeMm, IJisifisi B OKYJIsIp, TEM >Ke BUHTOM, Me/lJIEHHO Bpalljasi ero Ha cebs,
TIOIHUMAIOT TyOyC 0 TeX TI0p, MOKa B TI0J1e 3peHUs He TIOSIBUTCSI M300paykeHre 13y4aeMoro
o0BeKTa.

6. Ilocne sToro BpaljeHHeM MUKPOMETPHUYeCKOTO BUHTA (DOKYCUPYIOT OOBEKTHB TakK, UTOOBI
n300pakeHue npemMeTa ObI0 ueTKuM. [1pu paboTe ¢ UMMepCHOHHBIM 00BEKTUBOM Ha Tperiapar
Tpe/iBapUTeIbHO HAaHOCST Karulio KePOBOT0 Macia u, s COOKY, MakpoMeTpU4yeCKUM BUHTOM
OIYCKAlOT OCTOPOYKHO TyOyC MUKPOCKOTA TakK, YT0Obl 00BEKTHUB TIOTPY3HJICS B Karllio Macia.
3arem, 7451 B OKYJ/ISIP, TEM ykKe BUHTOM OueHb Me//IeHHO MTOJHUMAI0T TyOyC 10 TexX Top, TIoKa He
yBUZST n300pakeHue. TouHyt (HOKYCHPOBKY MTPOM3BOAST MUKPOMETPHUUECKUM BUHTOM.

7. Tlpu cmeHe 00BEKTHBOB CJie/lyeT peryMpoBaTh MHTEHCMBHOCTb OCBEIIeHHs PaCCMaTpHUBaeMOro
00BEKTa, >KeJlaeMyt0 CTeleHb OCBEI|eHHOCTH T0JTyYaloT, Oy CKast WY MOJHUMasi KOHZEHCOP.

8. Ilpu rpocmoTpe rpemnapara ¢ 00beKTHBOM 8X KOHJIEHCOp OIyCKaloT, ITPU Tepexo/ie Ha 00BeKTHB
40X KOH/IeHCOP HeCKOJIbKO TIOHUMAIOT, a Py paboTe ¢ 00beKTHBOM 90X KOHAEHCOP TIOAHUMAIOT
BBepX IOYTH [0 TIpejiesia.

9. IIpemnapar pacCMaTpHUBarOT B HECKOJBKMX MeCTaX, Iepe/IBUrasi peIMeTHBIN CTOIMK OOKOBBIMU
BuHTamHu. [1pu M3yueHnH mpernapara cjieflyeT Bce BpeMsi Me/i/IeHHO (B TipeiesiaX Mo-000poTa)
BpaIllaTh MUKPOBHHT I10 YaCOBOM CTPeJIKe U TIPOTUB Hee, YTOObI IPOCMOTPETh MPeAMET BO BCEH
TOJIIIe ¥ YCTaHOBUTH Ha (POKYC TO OAMH, TO APYTOW Y4acTOK Tperapara.

10. TTocsie okKOHUaHHMs1 pabOTHI C/IelyeT CHSATh Tperapar C MPeJIMEeTHOTO CTO/IMKA, Oy CTUTh
KOH/IEHCOP, TTOCTaBUTh MO, TyOyC 00beKTHB 8X, y/ja/uTh MITKON TKaHbI0 KIMMEPCUOHHOE MacJIo C
(poHTanbHOM JMH3B! 00beKTHBa 90X U yOpaTh MUKPOCKOT B QYT/ISP.

OdopmieHue padoTbl

K Ka>kzomy rperapary iejiaeTcsi 3apyCOBKa: B KPYIVIOM I10J1e 3peHust U300paXkatoTcsi popmbl
MHMKPOOPraHU3MOB. PUCYHOK COTIPOBOXKZ@eTCsl TaTUHCKKM Ha3BaHWeM MHUKPOOPraHW3Ma, yKa3bIBaeTCst
yBeIM4YeHue.

3ajaHue /1A CaMOCTOATe TbHON PadoThI

1. VI3yuuTb yCTPOMCTBO OHMOIOTHYECKOT0 MUKPOCKOTIA ¥ BUZbI MUKPOCKOTIUH, UCTIONB3YS
TeopeTHUeCKHi Marepuasn. Ha ocHOBaHMM M3yueHHOTO MaTepyasa 3amo/HUTh Tab. 1.

Tabauya 1
XapakKTepHCTHKA BH/I0B MUKPOCKOIIHH

Bup mukpockonuu [IprmeHeHue Cy1[HOCTb Paspemaroias
MeToza CMoCcoBHOCTD

MI/IKpOCKOHI/IH B TEMHOM
Iiosie

®a30BO-KOHTpaCTHas
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JIFOMUHe CLieHTHast

OJIeKTPOHHAs

KOHTPOJIBHBIE BOITPOCHI
1. W3 kakux yacTel COCTOUT MUKPOCKOI?
KakoBo Ha3HaueHre Makpo- U MUKPOMeTpHYeCKoro BUHTOB? Kak UMM 10/1b30BaThCs?

HasosuTe pabouee pacCTosiHIe ITPY MUKPOCKOITUPOBaHUK ¢ obbekTuBamu 8%, 40%, 90%.
KaxkoBbI nmpaBusia paboThl C MUKPOCKOTIOM?
Kak perynupoBarth cTereHb OCBeLLleHHOCTH Iperapara?
Kakue BU/ibl MUKPOCKOIIMH BbI 3HaeTe.
[aiiTe xapakTepuUCTUKy (a30BO-KOHTPAaCTHOW MHUKPOCKOITUU.
B uem cyTb /IFOMHHeCLIEHTHOW MUKPOCKOITUU?
C Kakoil Lie/lbi0 MPUMEHSIeTCsI MUKPOCKOITUSI B TEMHOM T071e?
. Kak mpurotoBuTh npenapaTbl MUKPOOPraHU3MOB (TpUO0B, IpOXOKeH, bakTepHii) THma
"pa3gaByieHHast Karist''?
11. Kak nnpuroToBuTs rperapaTbl MUKPOOPraHU3MOB "BUCsYas Karuis''?
12. Kak ripurotoBuTh (PMKCHpOBaHHbIE MperapaTbl MUKPOOPraHHW3MOB?
13. [aiiTe CpaBHUTEbHYO XapaKTePUCTHUKY Pa3MepoB M (JOPM MUKPOCKOITMUECKUX TPUOOB, IPOXOKEH
1 OaKTepHid.

LN WD

[y
(=)

MeTouuecKrie MaTepyasbl, OTpeiesitolie MpoLeAypy OLleHHBaHUs 1abopaTOpHBIX paboT

JTaGopaTopHbie padoThI

OmnuvcaHyve MeTOAWKU OIIeHWBAHUSI BBITIONIHEHUsI J1aOOpaTOpPHbIX paboT: OLeHKAa 3a BBITIOJHEHUE
nabopatopHbIX pabOT CTAaBUTCS HAa OCHOBAaHWM 3HAHWs TEOPETUYECKOTO Marepuasa IMo Teme paboThl,
YMEHWI M HaBBIKOB TIPUMEHEHMs 3HaHWN Ha TpaKTHKe, paboThl ¢ 00OpyZOBaHHEM, aHATU3UPOBATh
pe3y/bTaThl PaOOTHI.

Kputepuu oneHku (B 60a/uiax):

- 5 6a/I/IOB BBICTAB/ISAETCS CTY/IEHTY, €C/TU [eMOHCTPUPYIOTCSI 3HAHUSI TEMBI, LIeJIU U 3a/a4 J1abopaToOpHOM
paboThl, Xozia pabOThI, JEMOHCTPUPYETCs IIOJIHOE 3HAHWE TEeOPeTHUYEeCKOro Marepuasa I0 Teme
naboparopHoii paboThl (B TIporiecce OOCY)KIEeHWs, TIPM OTBeTe Ha KOHTPOJIbHBIE BOIPOCHI);
JIEMOHCTPUDPYIOTCSI YMEHUSI U HaBbIKM pabOThl C KOMIMBIOTEPOM M TpapUuecKUMU pelaKTOPaMH,
NIpUMeHEeHHMsI 3HaHUs Ha MTPAaKTHKe, aHa/in3a pe3y/IbTaToB paboThl ¥ (JOPMY/IMPOBaHKE BbIBOZIOB, B/la/|eHHe
HaBbIKAMU TIPUKJIA/IHOM /IesITe/IbHOCTHY,

- 4 Gana BBICTAB/ISIETCS CTYAEHTY, €C/IA IeMOHCTPUPYIOTCS 3HAHUSI TEMBI, LIe/IM U 3a/jau J1abopaTopHOi
paboThl, Xofma paboThbl, AEMOHCTPUDPYETCS HETO/JHOe 3HaHWe (AKTUUYEeCKOr0 MaTephana Mo Teme
naboparopHoii paboThl (B TIporiecce OOCY)KIEeHWs, TIPM OTBeTe Ha KOHTPOJIbHBIE BOIPOCHI);
JIEMOHCTPUPYIOTCSI HEKOTOpbIe HEJOCTaTKU yMeHHsi paboTaThb C C KOMITBIOTEPOM U rpaduuecKUMU
peJiakTopaMy, TPUMEHsATh 3HAaHUS Ha [IPAaKTHKe, HEeJOCTaTKU BJaZileHUs] HaBbIKaMHM TIPUK/IaZHOM
JIeATeIbHOCTA M CIIOCOOHOCTH  aHA/M3UPOBATh Pe3y/bTaThl PabOThI, (OPMY/IUPOBATh BBIBOJBI,
TIPOC/IE)KUBATh PUUMHHO-CJIEICTBEHHbIE CBSI3H;

- 3 0amia BBICTABISETCS CTYAEHTY, €C/A [JEeMOHCTPUDYIOTCS HEIOJHble 3HaHWsS Lield W 3ajad
naboparopHod  paboThl, XoA4a pabOThl, JEMOHCTPUDPYETCS HEMOJHOe, HECHCTEMHOe 3HaHHUe
TEOPeTHUeCKOTr0 MaTepuasa Io TeMe j1abopaTopHOl paboThl (B mpoliecce 0OCY)K/eHHs, IIPU OTBETE Ha
KOHTPOJIbHBIE BOTIPOCHI); IEMOHCTPUPYIOTCS 3aMeTHbIE HeJOCTaTKA B YMEHHUH pab0TaTh C KOMITbIOTEPOM
¥ rpapuuecKMMHU peJaKTOpaMH, TPUMEHSITh 3HAHWSI Ha TPAKTHKe, HEJOCTATOYHO BjaZieeT HaBbIKaMU
TIPUK/IaZIHOW /IeATeIbHOCTH, CIIOCOOHOCTBIO aHaIM3MPOBaTh pe3y/ibTaThl paboThl W (hOpMyTHUpOBATH
BBIBO/IbI, TPOC/IEKHUBATH PUUUHHO-CJIE/ICTBEHHbBIE CBSI3H;

- 0-2 Ga/la BBICTABJ/ISIETCS CTYAEHTY, €C/IU JIEMOHCTPUDPYIOTCS TIOJTHOE WM TIOYTH TOJHOE OTCYTCTBHE
3HaAHWSA 11e/IM U 3a/1a4 J1JabopaTopHOM paboThl, X0fia paboThI, AEMOHCTPUPYETCS TIOJTHOE WK TMOUTH TIO/THOE
OTCYTCTBME 3HAHUS TEOPEeTHMUYECKOr0 Marepuasa Mo TeMe JiabopaTopHoi paboThl (B Tmporecce
00Cy)X/IeHHs], TIPY OTBETe Ha KOHTPOJIbHBbIE BOMPOCHI); AEMOHCTPUPYIOTCS 3HAUUTE/bHBIE HEIOCTATKU
yMeHHst paboTaTh C KOMITbFOTEPOM U TpauuecKMMHU peaKTOpaMH, MPUMEHsTh 3HAHUS Ha IPaKTHKe,
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B/IaZleHUs] HaBbIKaMU TIPUK/IAZHOU JesTelbHOCTH, CIIOCOOHOCTH aHA/lIM3WpPOBATh pe3y/bTaThl PaboThI U
(hopMyTMpOBaTh BBIBO/|bI, TIPOC/IEKUBATH PUUYMHHO-C/IeJCTBEHHbIE CBSI3U.

3auer

3aueT sABJISIeTCS OLIEHOYHBIM CpeCTBOM /[IjIdd BCEX 3TAIIOB OCBOEHUA KOMHETEHHHﬁ.

[IprmMmepHbIe BONPOCHI K 3a4eTy, 3 Kypc / 5 ceMeCTp

euhrLN =

~

10.
11.
12.
13.
14.

15.
16.
17.
18.

19.
20.
21.

22.
23.

24.

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

[TpenmeT ¥ MeTO/bI MUKPOOHOJIOTHH.

VicTopusi pa3BUTHSI MUKPOOHOJIOTHM.

Pa3BuTrie MUKpoOronoruu B 21 Beke: Mpo0/ieMbl, perieHusl.

CXO0[CTBO U pa3nuuve B OPraHU3alvy KJIeTKU 3yKaproT U TIPOKapHOT.

OcobeHHOCTH OpraHM3alid MUKPOCKOITHUeCKUX TPUO0B, BOJOPOC/IeH, TPOCTEeHIIINX.
Mopdonorus npokapuot. Mopgonoruyeckoe pasHoobpasue. OfHOK/IETOUHbIE 1 MHOTOK/IETOUHbIE
(HUTUaTbIe, MULIe/IA/IbHBIE) (HOPMBI.

CTpyKTypHBIe pa3/inuusi TPaMIIoJIOKUTeTbHBIX U TPAMOTPULIATe/IbHBIX OaKTepuii.

Crpoenue U (pyHKLMH KJIETOYHBIX CTEHOK I'PaMOTPHULIaTe/IbHBIX OaKTepuii: Hapy)KHasi MeMOpaHa,
MYPEeHHOBBIW CJI0H, M/1a3MaTUueCcKoe MPOCTPaHCTBO.

CTpoeHHe K/IeTOYHBIX CTEHOK IPaMIIoJIOKUTe/BHBIX OakTepuil. Karicyna: crpoenye, QyHKIUM.
®umbpuu (run): crpoeHue, QyHKLIWH.

XKrytuku: crpoerue, QyHKIUA. AKCULMaIbHbIe GUOPUIIBI CITUPOXET.

Llurornnasmarryeckast MeMbpaHa, 0COG@HHOCTH ee cOCTaBa U (PyHKLIUHU.

Me3ocomsl, BUJibl, PYHKLMH.

OcobeHHOCTH TpaHCIIOPTa BelleCTB y 6akTepuii 1 MeXaHU3Mbl, 00ecrieurBarolie 0OMeH BellleCTB
C OKpy’Karolieu cpesion.

LluTtoniasma 6akTeprasbHON KJIETKH, ee posb U GYHKLUK. XUMUUeCKUl COCTaB LIUTO30/Isl.
Pubocombl 6akTepranbHOTO THMA, MX QyHKUMH. Pasnuuuns pubocom 3yKapyuoT ¥ TIPOKAPHOT.
Hyxkneony (bakrepuasnbHasi XpoMocoMa), ee CTpoeHHe, (PyHKLIUH.

[Tna3muzpbl UX posib U (GYHKLMK. BHyTpUIIa3MaTuecKre BK/IIOUeHMs. 3aracHble BelllecTBa:
nomdocdathbl (BOMOTHH), MOJIMCaXapy/bl, MOJIMMAac/IsiHasi KUCI0Ta U Ap. VIX posb U QyHKLMH.
Henenvie 6akTepranbHOW KJIETKH U CITOCOOBI Pa3MHO)KEHHSI OPraHU3MOB.

9Ok3ocnopsl 6akTepuii. CTpoeHre, CriopopacrioioykeHne, QyHKIUH.

Bupycsl, CTpyKTypa, B3aMO/leiiCTBHE C KJIeTKOU X035IMHa, UX POJIb B SBOJIFOLIMU >KHUBBIX
OpraHH3MOB.

Poct MukpoopranusmoB. [ToHsITe YMCTBIX U HAKONUTeIbHbBIX KY/BTYP.

I'eHeTHKa rpokapuoT. [ToHsiTHe 0 reHOTHITE U PeHOTHITIe. MeXaHW3M pelvIMKaLyy OaKkTepruaabHOM
XPOMOCOMBI.

leHeTHKa NMpoKapuoT. PekoMOWHAaIMM TeHeTUUeCKOro MaTepuasa: pernapalys, TpaHchopmaiiysi,
TPaHCAYKLMS, KOHbIOTaLHSl.

leHeTuKa rpokapuort. [ToHsATHE 0 MyTalUsAX, MyTareHax. 3HaueHHe MyTaLlWu.

Ycrexy U epcrieKTUBbI TeHHOW MH)KeHepUH.

CucteMaTrKa ripokaproT. OCHOBHbIE MPU3HAKU K/1aCCU(pUKALISI.

OcHOBHBIe pusIOreHeTHYeCKre TPyTIibl bakTepuii (1o knaccudukauyy bepmpxu)-1 rp.
OcHoBHbIe pusioreHeTHYeCKUe TPpyTinel Oakrepuii (1o knaccudukarmu bepmxu)-11 rp.
OcHOBHBIe (uIoreHeTHYeCKre TPyibl bakTepuii (o knaccudukauyy bepmku)-111 rp.
OcHoBHbIe uioreHeTHUeCKUe TPYIIbI OakTepuii (1Mo Knaccudukauyu bepmkun)-1V rp.
OcHOBHBIe (uIOreHeTHYeCKre TPymIibl bakTepuii (o knaccudukauyy bepmkun)-VI rp.
OcHoBHbIe uioreHeTHUeCKUe TPyIINbl OakTepuii (Mo kKnaccudpukauyu bepmku)-VII rp.
OcHOBHBIe (uIoreHeTHYeCKre rPyIbl bakTepuii (1o knaccudukauyu bepmku)-VIIIrp.
OcHoBHbIe puoreHeTHUeCKUe TPyTIbl OakTepuii (Mo kKnaccupukamu bepmku)-I1X rp.
OcHOBHBbIe (usIoreHeTHYeCKYe rPyTIbl bakTepuii (1o Kiaccudukanumu bepmku)-X rp.
OcHoBHbIe puioreHeTHUeCKUe TPyTIbl OakTepuii (Mo kKnaccupukamu bepmku)-XI rp.
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38.
39.
40.
41.
42.
43.
44.
45.
46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.
57.

58.
59.
60.

61.

62.

63.

64.

65.
66.
67.
68.
69.
70.
71.

OcHOBHBIe usIoreHeTHYeCKre TpymIisl bakTepuii (o knaccudukauyy bepmxn)-XII rp.
OcHoBHbIe (uioreHeTHUeCKUe TPYIIbI OakTepuii (Mo Knaccudukauyu bepmku)-XIII rp.
OcHOBHBIe uIoreHeTHYeCKre rPyIIbl bakTepuii (o knaccudukaumu bepmku)-XIV rp.
OcHoBHbIe puoreHeTHYeCKUe TPyTIbl OakTepuii (1o Knaccudukarmu bepmxu)-XV rp.
OcHOBHBIe pHIOreHeTHYeCKre TPyTIibl bakTepuii (o knaccudukauyu bepmkn)-X VI rp.
OcHoBHbIe puoreHeTHYeCKUe TPyTinbl 6akrepuit (o Knaccudukarmu bepmxu)-XVII rp.
OcHoBHBbIe (usoreHeTHYeCKYe TPyIbl bakTepwii (o knaccudukauuu bepmku)-X VIII rp.
OcHoBHbIe puoreHeTHYeCKUe TPyTirnel OakTepuii (1o Knaccudukarmu bepmxu)-XIX rp.
[Muranre MUKpoopraHu3moB. [1oTpeOHOCTH IPOKAPUOT B MUTATE/IBHBIX3/IEMEHTAX U
MUKpO3JieMeHTax. VIcTOuHUKY OMoTreHHBIX 371eMeHTOB. DakTophkl pocTa.

MexaHH3M TIOCTYTUIEHUSI TIUTATeTbHBIX BeIeCTB B K/IeTKy Oakrepuii. MeMOpaHHBIM TPaHCIIOPT,
b dysus.

Tune! nutanus baktepuii. @otoTpodsl, xemoTpodsl. [IpescraBuTeM rpym.

Turiel uTaHus 6akrepuii. ABTOTpo(bI, reTepoTpodsl. [IpecTaBuTeM TPYIIIL.

Cnioco6s1 0becrieueHyst SHepryeil. JK30TeHHbIe ¥ SH/|0TeHHbIe OKUC/IsieMble CyOCTpaTthl. JJOHOPBI
3/1eKTPOHOB. [lepeHOCUMKHY 3/1IeKTPOHOB U 3/1eKTPOTPAHCTIOPTHBIE CUCTE@MbI: UX 0COOEHHOCTH Y
pa3nMuHbIX MUKpoopranu3MoB.Poib AT®, criocobsl ee 06pa3oBaHusI.

Bpoxenue. OnipeziesieHrie IOHATUS «OpokeHUe». [1yTu cOpakKMBaHUSYT/IEBOAOB U IPYTUX
OpraHUYeCKHX BelleCTB.

MoJsiouHOKHMCITbIe, TOMO- 1 TeTepodepMeHTaTUBHOE OpokeHUe. [IpeacTaBuTeNy, Ux
XapaKTepUCTHKaA.

Mac/siHOKMC/I0e, TIPOMTMOHOBOKUC/IOe MYPaBbUHOKHUC/IOe, CITUPTOBOE U JIpyTHe BU/IbI OpPOyKeHUsl.
[TpencraBuTeNN MX, XapaKTepPUCTHKA.

AspobHoe fpixanue. [TosHoe U HeroHoe okucaeHue cyberpara. @opmbl yyacTust
MOJIEKY/ISIPHOTO KMCJIOPO/ia B OKMC/IEHHH, POJTh LIMK/Ia TPUKapOOHOBBIXKUCIOT. [1pescTaBuTenu
XapaKTepuCTHKa MUKPOOPraHU3MOB, OCYIIeCTBISIOLINX a3po0Hoe OKuc/ieHre Oe/lKoB, YI/IeBO/I0B,
YIJIEBOZIOPOZIOB.

MeTtunorpodsl. OKuc/IeHre HeopraHMueckux CybCcTpaToB: BOCCTAHOB/IEHHE COeJMHEeHUH Cepbl,
asora, »kesie3a, MOJIEKY/ISIPHOTO BOZOPOZA U Jp.

[TpeacTaBUTE/I OCHOBHBIX IPYIIN XeMOTPOMHBIX OaKTepHii.

AmnaspobHoe apixanue. OnipesiesieHre TIOHATHST « AHa3pOOHOe JpixaHue».JlOHOPBI ¥ aKLIeMTOPbI
3/IEKTPOHOB.

MuKpoopranmsMbl BOCCTaHOBUTE/IM HUTPATOB U IPYTUX COeIMHeHUH a30Ta.
CynbdhoBoccTaHaBIMBalollMe 1 CepoBOCCTaHaB/MBaroIye OakTepuu.

dotocuHTe3. OcobeHHOCTH (POTOCHHTE3a Y MPOKapHOT. [TurMeHTsl, X oKanu3anus. JJoHOpbI
3/IeKTPOHOB, 3/IeKTPOHHOTPAHCIIOPTHAS Lierb. POToCHHTe3

BrocuHTeTHUecKre npoLiecchl. ACCUMUIISALIUS YIJIEKUCIOThI aBTOTPO(HBIMU U reTepOTPO(PHBIMU
MUKPOOpPraHu3MaMH.

BrocuHTeTHUeCKYe MpoLiecchl. YCBOeHHe coeiMHeHuH a3ota. dukcalus atMocpepHoro a3ora.
CB0OOJHOXKMBYIIME U CUMOMOTHUECKHe a30T(HUKCATOPbI.

BnusiHue ¢akTOpoB BHeLLIHel cpe/jbl HA MUKPOOpraHr3Mel. OTHOILIEHHe K TemriepaType, Bjare,
pH cpeppl, Kuciopoay, TyuyucTor S3HEPrUn, XMMUUeCKUM (pakTopam Cpejibl.

broxumuyeckas feqarelbHOCTb MUKPOOPTraHHW3MOB. Y4acTHe MUKPOOPraHU3MOB B
OroXMMHUUEeCKUX LIUK/IaX COeIMHeHUN yTiepo/ia, a30Ta, Cepbl U IPyTUX 371eMeHTOB.
Tpoduueckue CBsi3M B pPa3/IMUHBIX COOOI[eCTBaX MUKPOOPTaHH3MOB,

MeTo/ibl MMKPOCKOTTUEeCKOTO U3ydeHusi baktepuii. Mopdomnorus 6akTepuid.

Oxkpacka 6akrepwuii 1o ['pamy. 3aracHsle BeljeCTBa ¥ BKJIFOUEHUST SH/I0CIIOPHI.

Mertozapb! crepunu3anyu. [TutarenbHble cpefpl.

YcnoBus KynsTrBUpoBanus baktepuii (pH, CO2, H20, Temneparypa, CBeT, KUCIOPOJ).
[TosmyueHye HAKOMUTE/BHBIX KY/IBTYP, Bblle/IeHhe YUCTBIX KYJIbTYP.

Kononnn MukpoopranmusMoB. POCT Ha IJIOTHBIX M )KUJKHUX NIUTaTebHbIX Cpe/lax, OTHOLIeHWe K
KUCIOTHOCTH Cpe/ibl, KUC/IOPOAY.
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72. Tunbl 6poxkenusi. CIMPTOBOE, MOTIOUHOKHMCIIOE, MaC/ITHOKUC/IOe OpokeHre. CriocoObl
orpe/iesieHUsi OaKTepUH, BbI3BIBAIOLIMX OpOXKeHHe.

73. YKCyCHOKHC/IbIe OaKTepHy, UX MOyYeHHe U oTpe/iesieHre.

74. MUKpOOpPraHU3Mbl, YYaCTBYIOIIME B KDYTOBOPOTE a30Ta B TIPUPO/ie: aMMOHUMUIIUPYIOILUE,
HUTPOGHULMPYIOLHe, eHUTPU(UIMpYIoIIre OaKTepuy, UX ToMyueHre U OTpe/ie/ieHre

MeToanueckye MaTepuasibl, Orpe/esisitolye MpoLeypy OLieHUBaHUs 3aueTa

3aueT BLICTAB/ISIETCS TI0 PEUTHHTY, B 3aBUCUMOCTH OT 3QeKTUBHOCTH paboThI B TIPOL[eCCe U3yUeHUsI
JVICLIUTITMHBIL, UTO OTIPe/Ie/IsIeTCsl KOMYeCTBOM HabpaHHBIX 0asIIOB 3a BCe BUABI 3a[JaHUH TEKYILero u
pybexHOrO KOHTpO/si3auTeHo — oT 60 10 110 bannoBHe 3auteHo — ot 0 o 59 GasioB.

1.3. PedTHHT-TVIaH AUCHUTUTHHBI
Tabsuiia epeBo/ia 6asyIoB TEKYIET0 KOHTPOJIS B 0A/UIbI pEMTHHTa

5| 5| 5|5 5| 5[ 5| 5| 5] 5
0 0 0] 0]J]0O] O] O] O] 0] O] O
1 50 3] 22 1] 1] 1] 1] 1] 1
2 5| 43| 2] 2121 2] 2]1
3 5S|4 3| 3| 3| 2| 2] 2
4 5| 4] 4] 3| 3] 3] 2
5 5| 5| 4] 4| 3] 3
6 5/ 5] 4] 4] 3
7 5| 5| 4] 4
8 5| 5] 4
9 5| 5
10 5

PelTHHI-N/1aH JWCUWIIMHBI pe[cTaBaeH B [TpunoxeHuu 1.

2. YueOHoO-MeToANYeCcKoe H HH(OPMaAILIOHHOE 00ecnedyeHHe JHCIUIUTHHBI
5.1. IlepeueHb OCHOBHOM U AOTIO/THUTE/ILHOW y4eOHO JTUTepaTypbl, HEOOXOAMMOMH /I/Isl 0CBOEHHSA
AVCHMILTHHBI
OcHoBHas /MTEparypa

1. Muxkpobuonorus : yueb. As CTy/. YUPeX[,. BbICII. pod. obpa3., 00yu. o Hamp. noar. "Tlez.
ob6pas3. " podusis "buonorus” / A. . Herpycos , 1. b. KoroBa .— Mockga : Akagemusi, 2012 .—
379 c

2. Kypanoga, H. I'. Mukpobuosnorus: yue6. mocobue. — Y. 2. MeTtabosmam npokapuot. U.— M.:
[Tpomerteit, 2017. — 100 c. — Pexkxum goctyma: http://biblioclub.ru/index.php?
page=book&id=483200

JonoHUTe/IbHAA JUTeparypa

1. 3ro3uHa, O.B. O061ass MUKpoOHroiorys: 1aboparopHblii mpakTukyMm / O.B. 31o3uHa, E.B. ITemikoBa.
— yueb. 371eKTPOH. U3/l. KOMIUIEKCHOTO pacrpoctpaHeHus.— Tam6oB: N3a-so PI'EOY BIIO
"TI'TY", 2015. — 82 c. — Pexxum goctymna: <URL: http://biblioclub.ru/index.php?
page=book&id=44512

2. MuKpoOMOo/IOTHs C 0CHOBaMH OHMOTEXHOJIOTMHU (TeOpPHS U MPAKTHKA): yuebd. mocobue / T.I1.
[ITysaesa, T.B. Ceupuzosa, O.C. KopHeesa u fp.; Hayu. peZ. B.H. Kanaes. — BopoHex:
BopoHexckuii roc. yH-T MH)KeHepHbIX TexHonoru, 2017. — 317 ¢. URL:
http://biblioclub.ru/index.php?page=book_red&id=482028&sr=1
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5.2. [TepeueHnb pecypcoB HHGOPMAI[HOHHO-TeIeKOMMYHHKAI[UOHHOM ceTU «/IHTepHeT» U
NMPOrpaMMHOro odecrneyeHHs, HeOOX0AMMBIX /I/Is1 0CBOEHHS JUCIUII/IUHBI

1. HayuHnas 3nekrpoHHas 6u6mmoreka eLIBRARY.RU [OnekTpoHHbI# pecypc]. — Pexxum goctyma:
https://elibrary.ru/.

2. DnekTpoHHast 6ubMoTeuHast cucteMa «JIaHb» [D1eKTpoHHBIM pecypc]. — Pexkum mocryma: https://
e.lanbook.com/.

3. YuuBepcuTeTcKas 6ub/oTeka onaiiH biblioclub.ru [DnekTponHsIit pecypc]. — Pexkum goctyma:
http://biblioclub.ru/.

4. OnektpoHHas bubmmoreka YYHUT [SnekTpoHHBIN pecypc]. — Pexxum gocTyma:
https://elib.bashedu.ru/.

5. Poccutiickas rocynapcTBeHHasi Oubmoteka [OneKTpoHHbIN pecypc]. — Pexxum foctymna:
https:/www.rsl.ru/.

6. HarmonHasnbHas anekTpoHHasi 6ubaroTeka [OnekTpoHHbIN pecypc]. — Pexxum foctyna: https:/xn--
90ax2c.xn--plai/viewers/.

7. HatmoHanbHas rartdopma OTKpbeIToro o6pa3oBaHust npoed.ru [D1eKTpOHHBIH pecypc]. — Pexxum
pocryna: http:/npoed.ru/.

8. DnekTpoHHOe obpa3oBaHue Pecriybsvku BamikoprocTaH [DneKTpoHHbIN pecypc]. — Pexxum
pocryna: https://edu.bashkortostan.ru/.

9. WHpopmarmoHHO-11paBoBoy nopTas ["apaHT.py [OneKTpoHHBIM pecypc]. — Pexkum foctyna: http:/
www.garant.ru/.

ITporpamMmMHoe obecrieueHue

1. Office Professional Plus - Joroop Ne0301100003620000022 ot 29.06.2020, doroBop Ne 2159-
I10/2021 ot 15.06.2021, Joroeop Ne32110448500 ot 30.07.2021

2. Windows - [JoroBop Ne0301100003620000022 ot 29.06.2020, Joroop Ne 2159- [10/2021 ot
15.06.2021, Jorosop Ne32110448500 ot 30.07.2021

3. ACD/ChemSketch - becrinatHas nutieH3us https://www.acdlabs.com/solutions/academia/

4. MaremaTtuueckuii makeT Maxima - becrninatHasi uiieH3us
http://maxima.sourceforge.net/ru/index.html

5. Maremaruueckuii nakeT Scalib - BecriaTHast nuiieH3us https://www.scilab.org/about/scilab-open-
source-software

6. Bbpay3ep Google Chrome - becrninatHas yiviieH3ust

https://www.google.com/intl/ru_ALL/chrome/privacy/eula_text.html

Fenix server academy - /lorosop 6/#1 ot 06.09.2018r.

bpay3ep fInzgekc - becrinatHas muiieHsus https://yandex.ru/legal/browser_agreement/index.html

Pascalabc, Pascal ABC.NET - BecrisiaTHast iviieH3us https://pascal-abc.ru, http://pascalabc.net

0. ITporpamma f/1s1 06paboTku siMp crieKTpoB SpinWorks - BecriaTHast nuiieH3ust

https://fen.nsu.ru/nmr/index.php?option=com_content&view=article&id=3&Itemid=4

B Lo

6. Marepua/ibHO-TeXHHUecKasi 0a3a, HeoOxogmMasi Jjisi OCYIIeCTB/IEHHS 00pa30BaTe/IbHOIr0
npoijecca no AUCHUNIAHE

HaumenoBaHue Bup 3ansTri HaumeHoBaHue 060pymoBaHus,
CrieLiaiM3upOBaHHbIX MPOrpaMMHOTO 0becrieueHust
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ayIMTOPU, KAOMHETOB,
naboparopwuii

Aynutopus 11(b®)

JlekumonHas, Cemunapckas, s
KOHCY/IbTalMH, [I/11 KOHTpO/S U
arrecralyu

KommyTarop d-link , uctounrk
6ecriepeboitHOr0 TUTaHUS apc,
KOMITBIOTEPBI B cOOpe, yueOHast
Me06esb, J0CKa.
[TporpammMHOe obecrieueHue
1. ACD/ChemSketch
2. Maremarrueckui nakeT
Maxima
3. Maremarvueckuii nakeT
Scalib
4. Fenix server academy
5. Office Professional Plus
6. Pascalabc,
Pascal ABC.NET
7. Ilporpamma ans
00paboTKH sIMp CITeKTPOB
SpinWorks

Ayputopus 24(b®)

It XpaHeHus1 000py0BaHUsS

KomnbtoTepsl B cOOpKe, IpUHTED
canon 2900, mpuntep kyosera
2235, npunetp kyosera 2135,
ripuHeTp brother, kcepokc canon
fc-206, Bechbl 3/1eKTPOHHBIE, BEChI
cB-200, My/IbBTUMeMarpoeKTop
vivitek, HUTpaT-TeCT 2 CO3KC,
HOYTOYK asus, TepMOTUTPOMETD
testo 622, X0/NOAUILHUK POZiS
cBusra 445-1, skpaH
MPOEKL[MOHHBIN Ha TPeHore,
yueOHO-MeToAnYeCKast
JIUTepAaTypa, 37eKTporaHes b-
kKoHBekTOp ballu camino
bec/v(vr)-2000.
[TporpammMHOe obecrieueHue

1. Office Professional Plus

2. Windows

Aynutopus 37(b®P)

JlekumonHas, CemuHapckas, s
KOHCY/IbTaUuui, [17151 KOHTpOJIsi U
arTecTalyu

YueOHO-MeToJuUeCKHe
MaTepHaJibl, JoCKa, Habop
XUMUUECKOU MOCyAbl U
PeakTUBOB, yueOHast MeOe/b,
BeCbl MeXaHUueCKue, BeChbl
nabopaTopHbIe 37IEKTPOHHBIE BK-
800, BechI 3/1eKTPOHHBIE,
TeTUIULIA, anrapat Jijist
BCTPSIXUBaHMUSI, TEPMOCTAT
BO3AYyILIHBIN TB-80-1, 1mikad
BBITsDKHOU 100 11B-1-Ho,
MHUKPOCKOIIBI "MUKpomes, c-11",
yueOHO-HaIIsIIHbIe TT0COOHsI.
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Aynutopus 41(b®P)

JlekymonHas, CemuHapckasi, s
KOHCY/IbTaUuuu, [171s1 KOHTpOJIsi U
arTecTaluuu

Hocka, Mmy/ibMeauarnpoeKTop,
HaCTEeHHbBIN dKpaH, yueOHast
mebeb.

Aynutopus 42(BD)

[lnst camocTosiTeNnbHOM paboThl

YuebHast Mebeib, KOMIBIOTEPHI B
cbope.
[TporpammMHOe obecrieueHue
1. Office Professional Plus
2. Windows
3. bpaysep Google Chrome
4. Bbpay3ep AHgekc
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